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Signaling Molecule Key in Atrial Fibrillation
Atrial fibrillation, which is characterized by uncoordinated
atrial activation, can cause heart failure, stroke, and
thromboembolism. Inhibition of phosphatidylinositol 3-ki-
nase (PI3K [p110]), a critical molecular signal for insu-
lin, is associated with risk factors for atrial fibrillation,
including aging, obesity, and diabetes. To determine
whether PI3K (p110) plays a role in atrial fibrillation,
Pretorius et al (Am J Pathol 2009, 175: 998–1009) exam-
ined a mouse model of dilated cardiomyopathy with de-
creased levels of PI3K (p110) expression. These mice
developed atrial fibrillation and had depressed cardiac
function, and increasing PI3K activity reduced the sever-
ity of these symptoms. Human patients with atrial fibrilla-
tion were found to have decreased levels of PI3K activity
as well. Strategies to activate PI3K (p110) may therefore
prove to be new treatment options for atrial fibrillation and
heart failure.
Drug Abuse Worsens HIV-Associated
Neurocognitive Disorders
HIV-infected macrophages in the central nervous system
cause ongoing inflammation that results in neuropathy;
these symptoms are exacerbated by illicit drugs such as
cocaine and methamphetamine. To examine the mecha-
nisms underlying drug abuse-mediated enhancement of
HIV-associated neurocognitive disorders, Gaskill et al
(Am J Pathol 2009, 175: 1148–1159) examined the ef-
fects of the neurotransmitter dopamine, which is in-
duced by abused drugs, on HIV infection in macro-
phages. Macrophages expressed dopamine receptors
1 and 2 and were activated upon dopamine signaling.
Signaling through dopamine receptor 2 increased the
total number of HIV-infected macrophages, resulting in
an increase in HIV replication. Therefore, drug abuse
could exacerbate HIV-associated neurocognitive dis-
orders by increasing neural dopamine levels.
CD8 T Cells Cause Collateral Bystander
Damage
Demylination and axonal damage cause the symptoms
of multiple sclerosis. Although autoaggressive cyto-
toxic CD8 T cells contribute to axonal damage in
multiple sclerosis, it remains unclear whether this dam-
age results from direct axonal attack. Sobottka et al
(Am J Pathol 2009, 175: 1160–1166) used a live con-
tinuous confocal imaging approach to examine the role
of CD8 T cells in experimental autoimmune enceph-
alitis, a mouse model of multiple sclerosis. CD8 T
cells damaged myelinated axons, even when the stim-
ulatory antigen was expressed solely in oligodendro-
cyte cytosol. This damage required an inflammatory
environment and oligodendrocyte processing of the
cognate antigen. Thus, axonal loss can be the result of
“collateral bystander damage,” and new treatments
should be developed with a focus on the CD8 T
cell/oligodendrocyte interface.
Host-Adapted Avian Flu Highly Pathogenic
Highly pathogenic avian influenza viruses can adapt to
human and murine hosts, resulting in increased morbidity
and mortality. Gabriel et at (Am J Pathol 2009, 175:
1178–1186) examined two strains of avian influenza, an
adapted avian strain and a strain adapted to mice via
mutations that increased the efficiency of the viral poly-
merase. They found that while the avian strain caused
mild bronchiolitis in mice, the mouse-adapted strain led
to severe hemorrhagic pneumonia with dissemination to
multiple organs, including the brain. In addition, the
mouse-adapted strain infected lymphocytes and mono-
cytes, resulting in white blood cell depletion and an in-
sufficient cytokine response. This immune suppression is
likely responsible for the observed systemic viral dissem-
ination. Targeting the viral polymerase may therefore pre-
vent human systemic influenza.
New Target for Treating Breast Cancer
Metastasis
Metastatic breast cancer cells must overcome a depen-
dence on cell–cell and cell–matrix interactions for sur-
vival. Harvey et al (Am J Pathol 2009,175: 1226–1234)
hypothesized that Brk, a tyrosine kinase expressed at
higher levels in breast tumors than in normal breast tis-
sue, plays a role in breast cancer progression by pro-
moting anchorage independence. Indeed, high-grade
tumors from human breast cancer patients expressed
elevated levels of Brk when compared with lower-
grade tumors. Brk suppression increased levels of sus-
pension-induced tumor cell death, whereas enhanced
Brk expression allowed suspended tumor cells to survive.
These data support a role for Brk in breast cancer pro-
gression and dissemination.
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Wnk1 Is Critical in Angiogenesis and Heart
Development
Wnk1 is required for normal embryogenesis, yet its role in
vascular development remains poorly characterized. Xie
et al (Am J Pathol 2009, 175: 1315–1327) therefore ex-
amined cardiovascular development in Wnk1 mice.
Wnk1-null embryos displayed defective cardiac develop-
ment. In addition, Wnk1 deficiency resulted in an angio-
genic defect in both the embryo and the yolk sac, with
aberrant expression of both arterial and venous markers.
These defects were specific to endothelial Wnk1 expres-
sion, as conditional endothelial Wnk1 depletion mimicked
Wnk1 deficiency, and endothelial-specific Wnk1 expres-
sion restored normal cardiovascular development in
Wnk1-null mice. Thus, endothelial Wnk1 is critical for
angiogenesis and cardiac development and may contrib-
ute to arterial-venous differentiation.
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